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APPENDIX L 
DIGITAL TELEVISION (DTV) TRANSITION 

 
Frequency Availability Through the DTV Transition 

On August 14, 1996, the FCC released a Sixth Further Notice of Proposed Rule Making in the 
digital television (DTV) proceeding. A portion of the spectrum recovered from TV channels 60-69 
when DTV is fully deployed "could be used to meet public safety needs."1  By Congressional direction 
in the Balanced Budget Act of 1997, the FCC reallocated 24 MHz of spectrum to Public Safety 
services in the 764-776 MHz and 794-806 MHz bands. The statute required the FCC to establish 
service rules, by September 30, 1998, in order to start the process of assigning licenses. The rules that 
the FCC established by September 30, 1998, "provided the minimum technical framework necessary to 
standardize operations in this spectrum band, including, but not limited to: (a) establishing interference 
limits at the boundaries of the spectrum block and service areas; (b) establishing technical restrictions 
necessary to protect full-service analog and digital television service during the transition to digital 
television services; (c) permitting public safety licensees the flexibility to aggregate multiple licenses to 
create larger spectrum blocks and service areas, and to disaggregate or partition licenses to create 
smaller spectrum blocks or service areas; and (d) ensuring that the new spectrum will not be subject to 
harmful interference from television broadcast licensees" 2.  
 
In April 1997, the FCC assigned a second 6 MHz block of spectrum to each license (or permit to 
construct) holders of full power, analog, television broadcast station (NTSC) in order to construct a 
digital television station (DTV).  Secondary low power television stations (LPTV), secondary translators 
and boosters (TX), mutually exclusive applications for new stations, and application filed after a cut-off 
date did not receive a second 6 MHz allotment for DTV.  The FCC established about a 10 year 
timeline for those stations with a DTV assignment to construct a DTV station, cease NTSC 
transmissions, and return one of the two 6 MHz blocks of spectrum to the FCC.  Target date for the 
end of analog television (NTSC) transmission was set for December 31, 2006.   
 
Congress provided several market penetration loopholes (>85% households served, all 4 major 
networks converted, etc) allowing NTSC operations to continue past the December 31, 2006 date.  
While there are over 100 NTSC full power stations in this band, there are also about 12 DTV 
assignments.  The DTV assignments might continue operations past the December 31, 2006 date for 
two reasons. 1) They must find a suitable channel below channel 60 to move to, which may be their 
own NTSC assignment.  They may not be able to find another allocation until other NTSC stations have 

                                                                 
    1Advanced Television Systems and Their Impact Upon the Existing Television Broadcast Service, 
MM Docket No. 87-268, Sixth Further Notice of Proposed Rule Making, 11 FCC Rcd 10,968, 10,980 (1996) (DTV  
Sixth Notice). 

2 FCC 98-191, 1st R&O and 3rd NPRM on WT Docket No. 96-86 Operational & Technical Requirements or the 700 
MHz Public Safety Band, para.4. 
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ceased operations and returned a channel below 60 to the FCC.  Or, 2) their license does not expire 
until after 2006 (most are licensed into 2007 or 2008).   
Protection of Public Safety From Future TV/DTV Stations 
 
Public safety base and mobile operations must have a safe distance between the co-channel or adjacent 
TV and DTV systems.  This typically means that a co-channel and adjacent channel base and mobile 
system cannot operate in areas where TV stations already exist.  The public safety systems that will 
operate in the 700 MHz band for some locations in the U.S. and its possessions must wait until the 
transition period is over and the TV/DTV stations have moved to other channels before beginning 
operations.  In other areas, channels will be available for public safety operations.  During the transition 
period, public safety stations must be acutely aware of the TV allocations for both TV and DTV 
stations.  The FCC wants the number of situations where the public safety licensee has to coordinate its 
station with the existing TV stations kept to a minimum.  The Commission's decisions in the reallocation 
of spectrum to DTV implemented two requirements which will help public safety systems to protect 
TV/DTV stations and reduce the number of coordinations.  The first requirement is that full power 
UHF-TV stations can no longer apply for channels 60-69 or modifications in channels 60-69 that would 
increase the stations' service areas, which creates a known environment for public safety licensees.3  
The second requirement is that since only existing TV station licensees can apply for DTV channels, the 
applicants and their proposed locations are already known.4   

                                                                 
    3  See Reallocation Report and Order, 12 FCC Rcd 22,969-22,970.  Stations with existing channel 60-69 TV 
construction permits must complete their stations and file for a license by January 2, 2001. 

    4  See DTV Sixth Report and Order, 12 FCC Rcd 14,739-14,754; See also  In the Matter of Advanced Television 
Systems and Their Impact upon the Existing Television Broadcast Service, Memorandum Opinion and Order on 
Reconsideration of the Sixth Report and Order in MM Docket No. 87-268, 13 FCC Rcd 7418 (1998).  The 11 DTV 
allotments are: 
 

  STATE   CITY NTSC TV Ch. DTV Ch. ERP (kW) HAAT (m) 

  California   Stockton 64 62  63.5 874 

  California   Los Angeles 11 65  688.7 896 

  California   Riverside 62 68  180.1 723 

  California   Concord 42 63 61.0 856 

  Pennsylvania   Allentown 39 62 50.0 302 

  Pennsylvania   Philadelphia 6 64 1000.0 332 

  Pennsylvania   Philadelphia 10 67   791.8 354 

  Puerto Rico   Aguada 50 62    50.0 343 

  Puerto Rico   Mayaguez 16 63 50.0 347 

  Puerto Rico   Naranjito 64 65 50.0 142 

  Puerto Rico   Aguadilla 12 69 691.8 665 
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Also, the low power TV stations and translators already on channels 60-69 are secondary and must 
cease operations if they cause harmful interference when a primary service, like land mobile, comes into 
operation.  The secondary Low Power TV stations already on channels 60-69 cannot apply for the new 
Class A protection status.   
 

 
Spectrum Overview 
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The FCC designated 764-776 MHz (TV Channels 63 and 64) for base-to-mobile transmissions and 
794-806 MHz (TV Channels 68 and 69) for mobile-to-base communications.  In addition, base 
transmit channels in TV Channel 63 are paired with mobile channels in TV Channel 68 and likewise that 
base channels in TV Channel 64 are paired with mobile channels in TV Channel 69. This provides 
30 MHz separation between base and mobile transmit channel center frequencies.  This band plan was 
suggested because of the close proximity of TV Channels 68 and 69 to the 806-824 MHz band, which 
already contains the transmit channels for mobile and portable radios (base receive).  
 
Mobile transmissions are allowed on any part of the 700 MHz band, not just the upper 12 MHz.  This 
will facilitate direct mobile-to-mobile communications (i.e., not through a repeater) that are often 
employed at the site of an incident, where wide area communications facilities are not available or 
desired.  Allowing mobile transmissions on both halves of a paired channel is generally consistent with 
FCC rules governing use of other public safety bands. 
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Non-uniform TV Channel Pairing 
 
There are currently geographical areas where, either licensed or otherwise protected full-service analog 
or new digital, television stations are currently authorized to operate on TV Channels 62, 63, 64, 65, 
67, 68, and 69.5 During the DTV transition period, an incumbent TV station occupying one or more of 
the four Public Safety channels (63, 64, 68, 69) or the three adjacent channels (62, 65, 67) may 
preclude pairing of the channels in accordance with the band plan defined above.  Therefore, to provide 
for cases where standard pairing is not practicable during the DTV transition period, the FCC will allow 
the RPCs to consider pairing base-to-mobile channels in TV Channel 63 with mobile-to-base channels 
in TV Channel 69 and/or base-to-mobile channels in TV Channel 64 with mobile-to-base channels in 
TV Channel 68.  Because such non-standard channel pairing may cause problems when the band 
becomes more fully occupied, the FCC expects the RPCs to permit such non-standard channel pairing 
only when absolutely necessary, and the FCC may require stations to return to standard channel pairing 
after the DTV transition period is over.  However, the FCC will not permit non-standard channel pairing 
on the nationwide interoperability channels in the 700 MHz band because of the need for nationwide 
uniformity of these channels.  
 
At least three issues must be considered before deciding upon non-uniform channel pairing: 
  
1) Preliminary analysis, looking at current incumbent TV stations, shows few geographic areas where 
non-uniform pairing allows early implementation of 700 MHz systems.  As DTV Transition progresses, 
and TV stations vacate the band, this situation might change.   
 
2) If interoperability channels must be uniform, operation on I/O channels will be blocked until all 
incumbent TV stations are cleared, even though General Use channels may be implemented earlier.   
 
3) If I/O channels must follow uniform pairing, and general use & reserve channels can be implemented 
using non-uniform pairing, narrowband voice subscriber equipment must operate on 3 different channel 
pairings - 39 MHz (764-767 paired with 803-806 MHz), 30 MHz, and 21 MHz (773-776 paired with 
794-797 MHz).  Likewise, there will be 3 different channel pairing for wideband channels. No vendors 
have volunteered to build equipment & systems for non-uniform pairing, yet. 
 
 
TV/DTV Protection 
 
During the DTV Transition period, public safety must consider all co-channel and adjacent channel TV 
and DTV stations within about a 160 mile radius.   
                                                                 
    5  See Reallocation, Notice of Proposed Rule Making, 12 FCC Rcd at 14,141, 14,177-78 and 14,182-83. 
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For public safety channel pair 63/68, public safety must consider six TV/DTV channels - co-channels 
63 and 68, as well as adjacent channels 62, 64, 67, and 69.  
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For public safety channel pair 64/69, public safety must consider five TV/DTV channels; co-channels 
64 and 69, as well as, adjacent channels 63, 65, and 68.   

 
It may only take one TV/DTV station to block operations on one, the other, or both public safety 
channel pairs.  For a public safety system at 500 watts ERP and 500 ft HAAT, co-channel TV stations 
can block a 120 mile radius and adjacent channel TV/DTV stations can block a 90 mile radius.   
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Since base stations transmitters are located only on channels 63 and 64, LMR mobile only TV/DTV 
protection spacing on channels 68 and 69 may be shorter than LMR base TV/DTV protection on 
channels 63 & 64.   
 
 
TV/DTV Protection Criteria 
 
Public safety applicants can select one of three ways to meet the TV/DTV protection requirements: (1) 
utilize the geographic separation specified in the 40 dB Tables of 90.309;  
(2) submit an engineering study to justify other separations which the Commission approves; or  
(3) obtain concurrence from the applicable TV/DTV station(s).  
 
90.309 40 dB D/U Tables 

 
The FCC adopted a 40 dB desired (TV/DTV) to undesired (LMR) signal ratio for co-channel 
operations and a 0 dB desired/undesired (D/U) signal ratio for adjacent channel operations.  The D/U 
ratio is used to determine the geographic separation needed between public safety base stations and the 
Grade B service contours of co-channel and adjacent channel TV/DTV stations.6  The D/U signal ratio 
is used to determine the level of land mobile signals that can be permitted at protected fringe area TV 
receiver locations without degrading the TV picture to less than a defined picture quality.  In other 
words, the D/U signal ratio indicates what relative levels of TV and land mobile signals can be tolerated 
without causing excessive interference to TV reception at the fringe of the TV service area.  
 
Desired and undesired contours are not quite the same thing.  Desired analog TV contours are defined 
as F(50,50), meaning coverage is 50% of the places and 50% of the time.  Undesired land mobile or 
interference contours are defined as F(50,10).  For Digital TV, the desired contours are defined as 
F(50,90), while the undesired land mobile contour are still F(50,10).   
 
Land mobile and analog TV services have successfully shared the 470-512 MHz band (TV Channels 
14-20) within a 50 mile radius of eleven major cities since the early 1970's based upon providing a 
signal ratio of at least 50 dB7 between the desired TV signal and undesired co-channel land mobile 
signal (D/U signal ratio) at a hypothetical 88.5 km (55 mi) Grade B service contour and an adjacent 
channel D/U signal ratio of 0 dB at the same hypothetical Grade B service contour. These separation 
distances also protected the land mobile systems from interference from the TV stations.  In 1985, 
recognizing that 50 dB D/U was too conservative, the FCC proposed to expand land mobile/TV 

                                                                 
    6  See Second Notice, 12 FCC Rcd 17,803. 

    7  For TV Channel 15 in New York City, a 40 dB D/U signal ratio is used.  See 47 C.F.R. §§ 90.307(b) and 90.309 
(Table B).  A 50 dB protection ratio means that the amplitude of the desired TV signal is more than 300 times greater 
than the amplitude of the undesired signal at the Grade B service contour.  A 40 dB protection ratio means the desired 
TV signal is 100 times greater. 
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sharing to other TV channels and proposed that the geographic separation requirements for co-channel 
operations be based on a D/U signal ratio of 40 dB rather than 50 dB.8 That proceeding was put on 
hold pending completion of the DTV proceeding, which has now been completed. In the 470-512 MHz 
band, the FCC also relied on minimum separation distances based on the various heights and powers of 
the land mobile stations (HAAT/ERP separation tables) to prevent harmful interference. 
 
Since this simple, yet conservative, method was successful, the FCC decided to use this same method, 
the 90.309 HAAT/ERP Separation Tables, to administer LMR to TV/DTV receiver protection criteria 
for the services in the 700 MHz band.  
 
Co-channel land mobile base station transmitters are limited to a maximum signal strength at the 
hypothetical TV Grade B contour 40 dB D/U below desired 64 dBu F(50,50) analog TV signal level, 
or 24 dBu F(50,10).9  The FCC adopted a 0 dB D/U signal ratio for adjacent channel operations.  
Adjacent channel land mobile transmitters will be limited to a maximum signal of 64 dBu F(50,10) which 
is 0 dB D/U below the TV Grade B signal of 64 dBu F(50,50) at the TV station Grade B contour of 
88.5 km (55 miles).  A typical TV receiver's adjacent channel rejection is at least 10-20 dB greater than 
this level which will further safeguards TV receivers from land mobile interference.  
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    8  See Amendment of the Rules Concerning Further Sharing of the UHF Television Band by Private Land Mobile 
Radio Services, GEN Docket No. 85-172, Notice of Proposed Rulemaking, 101 FCC 2d 852, 861 (1985) (UHF-TV 
Sharing NPRM). 

    9  In terms of miles, if everything else is the same, a 40 dB D/U ratio rather than a 50 dB D/U ratio allows base 
stations to be located approximately 48.3 km (30 mi) closer to a co-channel TV station.  See 47 C.F.R. § 90.309, Tables 
A & B. 
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The equivalent ratios for a DTV station's 41 dB F(50,90) desired field strength contour are land mobile 
17 dB F(50,10) contour for co-channel and land mobile - 23 dB F(50,10) contour for adjacent 
channel. 
 
The Tables to protect TV/DTV stations are found in Section 90.309 of the Commission's rules.  These 
existing Tables cover co-channel protection based on a 40 dB D/U ratio using the separation methods 
described in Section 73.611 of the Commission's rules for base, control, and mobile stations, and for 
adjacent channel stations for base stations based on a 0 dB D/U ratio.   
 
However, the original considerations in 470-512 MHz band under Section 90.309 were different in that 
mobiles were limited in their roaming distance from the base station (less than 30 miles) and mobiles 
were on the same TV channel as the base station.   
 
Control and mobile stations (including portables) are limited in height (200 ft for control stations, 20 ft 
for mobiles/portables) and power (200 watts ERP for control stations, 30 watts for mobiles, 3 watts for 
portables).  Mobiles and control stations shall afford protection to co-channel and adjacent channel 
TV/DTV stations in accordance with the values specified in Table D (co-channel frequencies based on 
40 dB protection for TV and 17 dB for DTV) in § 90.309.  
 
Control stations and mobiles/portables shall keep a minimum distance of 8 kilometers (5 miles) from all 
adjacent channel TV/DTV station hypothetical or equivalent Grade B contours (adjacent channel 
frequencies based on 0 dB protection for TV and -23 dB for DTV).  This means that control and 
mobile stations shall keep a minimum distance of 96.5 kilometers (60 miles) from all adjacent channel 
TV/DTV stations.  Since operators of mobiles and portables are able to move and communicate with 
each other, licensees or coordinators must determine the areas where the mobiles can and cannot roam 
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in order to protect the TV/DTV stations, and advise the mobile operators of these areas and their 
restrictions.  
Engineering Analysis 
 
Limiting TV/land mobile separation to distances specified in the 40 dB HAAT/ERP Separation Tables 
found in 90.309 may prevent public safety entities from fully utilizing this spectrum in a number of major 
metropolitan areas until after the DTV transition period ends. Public safety applicants will be allowed to 
submit engineering studies showing how they propose to meet the appropriate D/U signal ratio at the 
existing TV station's authorized or applied for Grade B service contour or equivalent contour for DTV 
stations instead of the hypothetical contour at 88.5 km.   
 
 

 
 
This would permit public safety applicants to take into account intervening terrain and engineering 
techniques such as directional and down-tilt antennas in determining the necessary separation to provide 
the required protection.  Public safety applicants who use the engineering techniques must consider the 
actual TV/DTV parameters and not base their study on the 88.5 km hypothetical or equivalent Grade B 
contour.  If land mobile interference contour does not overlap the TV Grade B contour (or DTV 
equivalent), then engineering analysis may be submitted to the FCC with the application.   
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This method is most useful with lower power TV stations whose Grade B contours are much smaller 
than the hypothetical 55 mile (88.5 km) Grade B contour or have directional patterns.   
 
Note that 200 ft AGL limitations on 700 MHz control stations is much higher than the 100 ft AGL 
limitation used at UHF.  Limiting control station antenna height and/or ERP may greatly reduce land 
mobile to TV contour spacing.  Also, note that analysis for TV/DTV receivers uses 30 ft (10 m) antenna 
height whereas, analysis for land mobile subscribers uses about a 6 ft (2m) antenna height.   
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Public safety applicants will also be allowed to "short-space" even closer if they get the (written) 
approval of the TV stations they are required to protect.  Public safety applicants need to determine the 
station's intended market area vs. its hypothetical Grade B contour area.  Alternately, the TV/DTV 
station may be short-spaced against another TV/DTV station, limiting their area of operation, but does 
not affect LMR operations.   
 
Instead of each agency negotiating with a TV/DTV station individually, they may want to combine into a 
single group or committee and negotiate together.   
 
TV/DTV Height Adjustment Factor 
 
In order to protect certain TV/DTV stations which have extremely large contours due to unusual height 
situations, such as a television station mounted on top of Mount Wilson near Los Angeles, California, 
the FCC incorporated an additional height adjustment factor which must be used by all public safety 
base, control and mobile stations to protect these few TV/DTV stations and afford the land mobile 
stations the necessary protection from the TV/DTV stations.  The equation necessary to calculate the 
additional distance from the hypothetical or equivalent Grade B contour is found in the rules section 
90.545(c)(2)(iii). 
 

CANADIAN AND MEXICAN BORDER REGIONS 
 

The FCC typically takes one of two approaches.  They either postpone licensing of land mobile stations 
within a certain geographic distance (e.g., 120 km (75 miles)) of Canada and Mexico, or permit interim 
authorizations conditioned on the outcome of future agreements.  Because international negotiations can 
take many months or even years to finalize, the FCC took the later approach and adopted certain 
interim requirements for public safety licenses along the Canada and Mexico borders, providing that the 
licenses are subject to whatever future agreements the United States develops with the two countries.   
 
Nevertheless, existing mutual agreements with Canada and Mexico for the use of these bands for UHF 
television must be recognized until further negotiations are completed.  The United States negotiated an 
agreement with Mexico for DTV operations near the US/Mexican border in July 1998. The U.S. just 
negotiated an agreement with Mexico for DTV operations, and limited non-broadcast operations on 
746-806 MHz, near the US/Canadian border in September 2000.  Current agreements recognize 
existing TV and/or DTV allotments and planning factors within a specified distance of the border.  The 
Canadian Letter of Understanding also acknowledges that the U.S. plans to use 746-806 MHz for non-
broadcast purposes and provides planning criteria (40 dB D/U) to protect Canadian TV/DTV 
receivers.   
 
Additionally, public safety facilities within the United States must accept interference from authorized 
channel 60-69 TV transmitters in Canada and Mexico in accordance with the existing agreements.  
Since the locations of the Canadian and Mexican analog TV assignments and DTV allotments are 
known, the public safety applicants can consider the levels of harmful interference to expect from 
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Canadian and Mexican TV/DTV stations when applying for a license.  Both Canada and Mexico have 
been informally notified that the Commission has changed its allocated use of TV channels 60-69, and 
the Commission will discuss the possibility of mutually compatible spectrum use with Canada and 
Mexico. 


